Lipids extracted from human skin contain va riable amounts of paraffin hydrocarbons. Although the composition of these alkanes strongly resembles petroleum waxes, it has been proposed that they arc biosynthetic products of human skin. To investigate this question, skin surface lipids from 15 normal subjects were analyzed for the amount and composition of alkanes. using quantitative thin-layer chromacography and quartz capillary gas chromatography. The alkanes were found to constitute 0.5% to 1.7% of the skin lipids. Subjects differed greatly in the chain lengch discribution qf their alkanes between 15 and 35 carbon atoms, and in tbe relative amounts of normal a1kanes (like those in petroleum waxes) and branched chain alkanes (like those in petroleum lubricat-L ipids found on the skin surface are tredominantly the producr of rhe sebaceous glands 0 the skin , bur the epiderm is also makes a small comribution to the surface film [1 J. The epidermal Ii ids are composed predominandy of cholesterol. free Fatry acids . and ceramid es [2] .
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but have been reporred to contain approximately 5% of normal alkanes [3 -6] . The accumulation of large amounts of n-alkanes in th e stratum corneum has been reported in nonbullous congenital ichthyosiform erythroderma (CIE), where th e lipids comaincd approximately 25% alkanes [7 -10J . Normal alkanes have been shown to be synthesized in plants, and in a number of insect species 111-13]. However, there has been no evidence for the biosynthesis of n-alkanes in mammals 1141. so that their production in human skin seemed unlikely. Due (Q modern sociery's increased use of petroleum-derived materials, perrogenic alkanes are considered ubiquitous in our environment. Dietary sources of petrogenic alkanes include food additives and medications. The use of mineral oil and paraffin wax is widespread in the food industry, where they are used as lubricanrs. binders. textur- Fig 2) . Recent studies of pig epidermis wing intradermal injections of radiolabelled acetate have also demonstrated that. unlike other nonpolar epidermal lipids, alkanes were nO( synrhesized in the epidennis 118]. Laboratory animals fed radioactive octadc:cane acquired radioactiviry in fatty acids of the skin surface lipids. but acquired no radioactivity in alkanes [161. suggesting that alkanes in the epidermis are not acquired by the systemic route. This t.heory is further supported by studies which demoostr.tted relatively greater quantities of alkanes in the stratum corneum of individuals exposed ro polluted air [17J.
Proponents of an endogenous source for rhe alkanes in human epidermis have drawn attention to a slightly different distribution of c hain lengths bern'een the alkanes recovered from skin and those in petrolatum [8] . In [he present study we examined the chain length spectrum of skin surface alkanes from a number of subjects to evaluate variability in composition. In addition. we analyzed surface lipids (cerumen) from the ex ternal auditory canal of a number of subjects to determine whether epidermis that does not directly contact environmental surfaces can acquire alkanes. Finally. we combined the alkane samples isolated from the skin of our normal sub- jects and, by tandem accelerator mass spectrometry i19}. compared the lAC content with [hat of a commercial petrolatum sample and with squalene isolated from [he skin surface lipids of our subjects. T hi s provided an unequivocal demonstration that th e skin surface squalene was of contemporary biogenic origin, while th e skin alkanes. like petroleum hydrocarbons, were very old.
MATERIALS AND METHODS
Collection of Lipid Samples Study subjects we re 15 adult white males with no history of scaling disease of the skin. The subjects were instructed not to apply any topi cals for a minimum of 4 weeks prior to sample collecrion. The legs from th e knees down were rinsed with 500 rol of redistiUed ethanol which was collec ted in a stainless steel basin. The recovered ethanol was evaporated with a J Cabbage Leaf Paraffin Hydrocarbon
.,. Carbon_ In Straight Chain. 
RESULTS AND D ISCUSSION
The tOtal alkane content of the skin surface lipids from the-15 subjects, detennined by quancitative TLC (Fig 3) , ra.nged from 0.5% to 1.7% (mean 1.06%) as shown in Table 1 . Al so shown in Table I is the type of chain length distribution ex hibited by the alkane specimens on gas chromatography and the ratio of odd to even chain lengths. Three distinct rypes of carbon chain profiles were noted: Type A , in which there were signifi cantly high er proportions of odd-carbon cbains relative to even-ca.rbon chains in tbe longer chain lengths (e.g .. Fig 4) ; Type B. in which there were double bell-shaped distributions of chain lengths (e.g., Fig 5) ; and T ype C . in whjch there were higher proportions of even-chain alkanes in the shorter chain lengths and of odd-chain aJkanes in th e longer chain lengths (e.g. , Fig 6) . In :lIddirion to these vari:llrions, several of the alkan e samples showed a high proportion ofbr.mched chain components (e.g . • Fig 7) , resembling chromatograms of petroleum lubrica ting oi15 (not shown). These observations raised the poss ibility th at the several skin surface alkane profiles mai.nly reflect combinations of different petroleum distillation fraction.
In the thin layer chromatograms of the cerumen sa mpl es (Fig 8) .
no alkanes were detected in 11 of th e t 2 specimens, indicating that acquisi tion of these hydrocarbons is unusual when there is no direct con tact with environmental surfaces. T he alkanes found in one cerumen sample were presumably environmental contaminants. T able II summarizes the results of the ' ''C-datin g experiments carried out by tandem accelerator mass spectrometry. The '''e content of the comme rcial sample of White Petrolatum was determined to be 1.25o/n of the modern amhient h::vel. whi ch translates to a th eoretical age of 35.250 years. Because petroleum is many millions of years old, there should have been no detectable level oP' C.
which has a half~life of 5,700 yean. It is not clear why the petroleum sample concained a detectable level of isotope. but this may be expressed as contamination with no more than 1.25% of material synthesized from atmospheric CO 2 by recent biological action. By the same merhodology, the pooled sample of skin surface alkanes was found to contain 2. 12% of the modern level of 14C, translating to a theoretical age of 30,950 years, and indicating a comenr of not more than about 2% of recen tl y biosynthesized material. By contrast, the specimen of squalene was found to contain 11 8.77% of the modem level of He, which translates to being biosynthe:size:d from atmospheric CO 2 within the past few years. The level is greater than J 00% beca use the modern nandard is that of 1950 (National Bureau ofStanciards oxal ic acid) . and testing of nuclear devices has increased [he ambient level since that time. 
CONCLUSIONS
In this srudy, cons iderable: variability was observed in the chain length distribu tions of nomlal alkanes (l ike those found in petroleum waxes) and in the conrent of branc hed chain alkanes (like those presem in peuoleu m lubricant oils) in the paraffin hydrocarbons recovered from the skin surface of normal human subjects.
In 11 of J 2 samples of cerumen, no alkanes were derectabl e. indicating that such compounds present on the skin are acquired by dirc~t contamination from the environmenr rather than by a systemlC romc.
The rcsults of I.4 C dating by tandem accelerator mass spectrometry indicated chat not more than 2% of a pooled specimen of the skin surface alkanes could have been produced by recent biological synth esis. These results show conclusively that the alkanes found in normal human skin arc mixtures of a variety of perroleum distillation fractions acquired by direct concamination from the ellvironmenr. The meth odologies employed in reaching this conclusion could equally well be used to detennine whether the alkanes present in human skin in disease stares are also derived from JXtfoJeum.
